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Introduction
============

Fractures of the distal radius are extremely common. In the Western world, for example, 6% of women will have sustained such a fracture by the age of 80 and 9% by the age of 90.[@ref1] All age groups are affected; younger patients often sustain complicated high energy injuries involving the wrist joint, but fractures of the distal radius are also common in older patients, who are more likely to sustain low energy fractures related to osteoporosis.[@ref2]

Fractures of the distal radius are treated non-operatively if the bone fragments can be held in anatomical alignment (reduction) by a plaster cast or orthotic. If this is not possible, surgical fixation is performed. This carries inherent risks for the patient and considerable cost implications; much of this cost is related to the choice of fixation.[@ref3]

A summary of evidence from the Cochrane Collaboration "exposed the serious deficiency in the available evidence" in the treatment of distal radius fractures, including "what type of surgery is indicated."[@ref4] The two most common forms of surgical fixation are Kirschner wire fixation and locking plate fixation.

Kirschner wire fixation is a longstanding technique in which smooth metal wires with a sharp point are passed across the fracture site through the skin. This technique is rapidly being superseded by locking plate fixation, in which a plate is attached to the bone with fixed angle screws.[@ref5] Locking plates are widely considered to provide stronger fixation, which facilitates earlier return to normal activities. This potential benefit is said to justify the greater cost of the plates.[@ref5] To date, studies comparing the two methods have indicated that locking plates provide improved radiological and/or functional outcomes, particularly in the early stages of rehabilitation; though these studies were smaller single centre trials.[@ref6] [@ref7] [@ref8] [@ref9] [@ref10]

In this multicentre randomised trial, the distal radius acute fracture fixation trial (DRAFFT),[@ref11] we examined Kirschner wire fixation compared with volar locking plate fixation for patients with a dorsally displaced fracture of the distal radius. Our hypothesis was that locking plates would provide improvements in the patient rated wrist evaluation (PRWE) score in the 12 months after surgery.

Methods
=======

Study population
----------------

We enrolled patients from 18 centres in the United Kingdom; all trauma centres and surgeons included in the trial, and indeed in the UK, use both Kirschner wires and locking plates for distal radius fractures. The trial centres included both major trauma centres and smaller emergency hospitals.

Study participants were aged 18 or over and had a dorsally displaced fracture of the distal radius within 3 cm of the radiocarpal joint. The only other inclusion criterion was that the treating surgeon believed that the patient would benefit from surgical fixation of the fracture.

Patients were excluded if they presented more than two weeks after the injury, if the fracture extended more than 3 cm from the radiocarpal joint, if the fracture was open (Gustilo grading \>1[@ref12]), if the articular surface of the fracture could not be reduced by indirect techniques (in some fractures, the joint surface is so badly disrupted that the surgeon will have to open up the fracture to restore the anatomy under direct vision), if there was a contraindication to anaesthesia, or if the patient was unable to complete questionnaires.

Outcome measures
----------------

Patients' characteristics and baseline (pre-injury) functional status were self reported after they consented to take part in the trial. The primary outcome measure was the validated patient rated wrist evaluation (PRWE).[@ref13] This rates wrist function in two (equally weighted) sections concerning the patient's experience of pain and disability to give a score out of 100 (with 100 being the worst score). The PRWE, and secondary measures, were collected by postal questionnaire at baseline and at three, six, and 12 months after surgery. The PRWE is the most sensitive outcome measure for patients sustaining this specific injury.[@ref14]

The secondary outcome measures were the disabilities of arm, shoulder, and hand (DASH) score, health related quality of life measured with the EuroQol (EQ-5D), complications related to the surgery, and resource use (reported elsewhere). DASH is a 30 item self report questionnaire (0-100, with 100 indicating greater disability) designed to provide a general measure of physical function and symptoms in people with disorders of the upper limb.[@ref15] The EQ-5D is a validated generalised quality of life questionnaire consisting of five domains of health; patients' responses can be converted to health state utility values,[@ref16] anchored at 1 (perfect health) and 0 (death).[@ref17] Complications were grouped as refracture, neurological injury, vascular injury, tendon injury, superficial wound infection, and deep wound infection.

Study treatments
----------------

All of the selected hospitals and the surgeons involved in the trial were familiar with both fixation techniques. Although the basic principles of Kirschner wire fixation and locking plate fixation are inherent in the design of the implants, there are several different implant systems and several different options for the positioning of wires and screws; the details of the surgery were left to the discretion of the surgeon to ensure that the results of the trial could be generalised to as wide a group of patients as possible. All patients underwent a routine preoperative assessment and had surgery under general anaesthetic.

In Kirschner wire fixation, the wires are passed through the skin over the dorsal aspect of the distal radius and into the bone to hold the fracture in the correct (anatomical) position. The size and number of wires, the insertion technique, and the configuration of wires were decided by the surgeon. A plaster cast was applied to supplement the wire fixation as per usual surgical practice.

In locking plate fixation, the locking plate is applied through an incision over the volar (palm) aspect of the wrist. The details of the surgical approach, the type of plate, and the number and configuration of screws were decided by the surgeon. The only stipulation was that the screws in the distal portion of the bone were "fixed angle"---that is, screwed into the plate---but this is the standard technique for the use of these plates. Some surgeons use a temporary plaster cast after the procedure, but the fixed angle stability provided by the locking plate is generally sufficient to allow early controlled range of movement exercises. The use or otherwise of a cast was again at the discretion of the surgeon.

All patients received the same standardised written physiotherapy advice; both groups were advised to move their shoulder, elbow, and finger joints fully within the limits of their comfort. Patients in the Kirschner wire group were encouraged to perform range of movement exercises at the wrist as soon as their plaster cast was removed. Patients in the locking plate group were encouraged to begin the exercises immediately if they did not have a plaster cast or as soon as the cast was removed. Any other rehabilitation input beyond the written information sheet (including a formal referral to physiotherapy) was left to the discretion of the treating surgeon, but a record of any other investigations/interventions was recorded.

Randomisation
-------------

After participants gave informed consent, a secure centralised telephone randomisation service was used to allocate the method of fixation. The randomisation sequence was generated and administered at an independent clinical trials unit (York, UK) to ensure that allocation was concealed. Randomisation was on a 1:1 basis, stratified by centre, intra-articular extension of the fracture, and age of the patient.

Stratification by centre ensured that any clustering effect on the study outcomes related to the centre itself was equally distributed in the trial arms. Stratification on the basis of intra-articular extension of the fracture (specifically involvement of the articular surface of the radiocarpal joint) eliminated a major potential confounder as disruption of this articular surface can predispose to secondary osteoarthritis of the wrist.[@ref5] We used stratification on the basis of age (≥50 or \<50) to balance between the intervention groups the number of younger patients with normal bone quality sustaining high energy fractures and older patients with low energy (fragility) fractures related to osteoporosis. Age was therefore used as a surrogate for bone density as bone mineral density of the forearm remains stable up until the age of 50.[@ref18]

Blinding
--------

The operating surgeon could not be blind in the trial and, as the Kirschner wires protrude on the back of the wrist and the locking plate require an incision, nor could the patient. All staff involved in checking, entering, and analysing questionnaire responses, however, were blind to allocation.

Sample size and statistical analysis
------------------------------------

The primary outcome measure was the patient rated wrist evaluation (PRWE) score at 12 months.[@ref13] A 6 point difference in the PRWE equates to a standardised effect size of 0.3, for an assumed standard deviation (SD) of 20 points.[@ref19] MacDermid and colleagues found that the PRWE is sensitive enough to detect subtle but clinically relevant changes in wrist function of this order of magnitude in patients sustaining a fracture of the distal radius, such as changes seen between three and six months.[@ref14] At the individual level, a change in the PRWE of 6 points reflects the difference between turning a doorknob or cutting a loaf of bread with mild pain versus no pain.

A 6 point difference between groups at the 5% level with 80% power required 175 patients in each group---that is, 350 patients in total. With an allowance for a conservative 10% loss to follow-up, we planned to recruit 390 patients. As a result of faster than expected recruitment to the trial, and with the permission of the review board, however, we were able to recruit 461 patients.

Differences between treatment groups were assessed on an intention to treat basis, with a normal approximation for the PRWE score at three, six, and 12 months. Preplanned subgroup analyses for PRWE were based on the stratification by intra-articular extension and age ≥50 or \<50. A secondary analysis based on the type of fixation provided (per treatment analysis) was also preplanned. We anticipated using a multilevel model to account for both surgeon and centre effects, but as most of the surgeons (88%; 215/244) operated on fewer than three patients, we used mixed effects linear regression models with a single random effect to account for recruiting centre to analyse the primary and secondary outcome measures. An analogously structured logistic regression model was used to analyse complications. Tests were two sided and considered to provide evidence for a significant difference if P\<0.05 (5% significance level).

For missing data we used multiple imputations via chained equations,[@ref20] with pooled estimates of model parameters based on 50 data imputations.[@ref21] The statistical analysis plan was agreed with the independent data management committee at the start of the study. All statistical analysis was carried out with R.[@ref22]

Results
=======

Patients
--------

From January 2011 to July 2012, we randomised 461 patients (fig 1).[](#fig1){ref-type="fig"} During the recruitment period, 178 potentially eligible patients were unwilling to take part; the main reasons were unwillingness to be part of a research project (55 patients; 31%), preference for Kirschner wire fixation (26; 15%), or preference for plate fixation (29; 16%). Of the 230 patients assigned to Kirschner wires, 208 (90%) had the allocated treatment, and of the 231 patients assigned to locking plate fixation, 213 (92%) were treated as allocated.

![**Fig 1** Overall flow of patients with dorsally displaced fracture of the distal radius in study of percutaneous fixation with Kirschner wires versus volar locking plate fixation. MUA=manipulation under anaesthesia](cosm019552.f1_default){#fig1}

The baseline characteristics, wrist function before surgery, and quality of life of the two groups were similar (table 1).[](#tbl1){ref-type="table"} The mean age (SD) of the 178 potentially eligible but unwilling patients was 56.1 (SD 18.8) and 79% (141) were women. This suggests that the study population was broadly representative of the wider population of patients with distal radius fracture in the UK.

###### 

 Baseline characteristics of 461 study participants by treatment group (Kirschner wires or volar locking plate fixation). Figures are numbers (percentage) unless stated otherwise\*

                                                      Wire (n=230)     Plate (n=231)
  --------------------------------------------------- ---------------- -----------------
  Men                                                 39 (17)          37 (15)
  Intra-articular extension                           108 (47)         109 (47)
  Mean (SD) age (years)                               59.7 (16.4)      58.3 (14.9)
  Side of injury:                                                      
   Right                                              101 (44)         101 (44)
   Left                                               123 (53)         124 (54)
  Handedness of patient:                                               
   Right                                              196 (85)         202 (87)
   Left                                               32 (14)          26 (11)
  Previous problem on injured side                    33 (14)          39 (17)
  Mechanism of injury:                                                 
   Low energy fall                                    190 (83)         189 (82)
   High energy fall                                   36 (16)          36 (16)
   Road traffic collision                             1 (0)            4 (2)
   Crush                                              1 (0)            0 (0)
   Other                                              2 (1)            2 (1)
  Fracture classification†:                                            
   A1, A2, A3                                         0, 73, 84 (69)   0, 71, 78 (65)
   B1, B2, B3                                         1, 1, 1 (1)      4, 1, 0 (2)
   C1, C2, C3                                         33, 26, 7 (29)   30, 34, 11 (33)
  Mean (SD) BMI                                       24.8 (4.0)       26.5 (5.3)
  Osteoporosis                                        22 (10)          20 (9)
  Regular analgesia                                   70 (30)          61 (26)
  Smoker                                              50 (22)          42 (18)
  Alcohol consumption (units/week):                                    
   0-7                                                164 (71)         164 (71)
   8-14                                               39 (17)          45 (19)
   15-21                                              16 (7)           14 (6)
   \>21                                               11 (5)           8 (3)
  Mean (SD) scores before injury (retrospectively):                    
   PRWE                                               2.6 (8.4)        2.8 (8.7)
   DASH                                               5.4 (12.7)       4.6 (10.8)
   EQ-5D                                              0.92 (0.17)      0.94 (0.15)

\*Where totals for categorical variables do not sum to treatment group totals, it indicates that some data were missing.

†A1: extra-articular, ulnar fracture with intact radius; A2: extra-articular, radius fracture, simple or impacted; A3: extra-articular multiple fragmented fracture; B1: partial articular fracture in sagittal plane; B2: partial articular fracture in coronal plane with dorsal fragment; B3: partial articular fracture in coronal plane with volar fragment; C1: complete articular fracture, articular simple and metaphyseal simple; C2: complete articular fracture, articular simple but multiple fragmented metaphyseal; C3: complete articular fracture, multiple fragmented articular and metaphyseal.

Treatments were undertaken by 244 different surgeons; the median number of operations per surgeon was 1 (interquartile range 1-2). Table 2 shows the details of the surgeons and the operations.[](#tbl2){ref-type="table"} Of note, the surgical time for the Kirschner wire fixation was shorter than for locking plate, with a median difference of 31 minutes (95% confidence interval 28 to 35 minutes; Mann-Whitney test P\<0.001).

###### 

 Details of grade and experience of surgeon and methods used for each procedure by treatment group (Kirschner wires or volar locking plate fixation). Figures are numbers (percentage) unless stated otherwise\*

                                                 Wire (n=230)   Plate (n=231)
  ---------------------------------------------- -------------- ---------------
  Surgeon grade:                                                
   Consultant                                    60 (26)        71 (31)
   Specialist trainee                            102 (44)       106 (46)
   Staff grade/associate specialist              30 (13)        29 (13)
   Not recorded                                  34 (15)        20 (9)
  Perioperative antibiotic:                                     
   No                                            58 (25)        19 (8)
   Yes                                           165 (71)       192 (83)
  Operated wrist:                                               
   Right                                         101 (440       101 (44)
   Left                                          123 (53)       124 (54)
  Intraoperative problems:                                      
   No                                            222 (96)       219 (95)
   Yes                                           4 (2)          4 (2)
  Surgeon experience (No of prior operations):                  
   0                                             0 (0)          1 (0)
   \<5                                           11 (5)         8 (3)
   5-10                                          16 (7)         23 (10)
   11-20                                         25 (11)        30 (13)
   \>20                                          171 (74)       158 (68)
  Median (IQR) operation time (min)              31 (24-45)     66 (50-85)
  Median (IQR) length of stay (days)             1 (0-1)        1 (0-1)
  **Wires**                                                     
  No of wires used:                                             
   1                                             1 (0)          ---
   2                                             96 (42)        ---
   3                                             105 (46)       ---
   \>3                                           5 (2)          ---
  Wire size (mm):                                               
   1.6                                           187 (81)       ---
   1.1                                           1 (0)          ---
   Other                                         12 (5)         ---
  Technique                                                     
  Kapandji                                       54 (23)        \-
  Interfragmentry                                78 (34)        ---
  Mixed technique                                71 (31)        ---
  **Plates**                                                    
  No of distal locking screws used:                             
   3                                             ---            20 (9)
   4                                             ---            62 (27)
   5                                             ---            42 (18)
   \>5                                           ---            88 (38)
  Proximal screw                                                
  Locking                                        ---            103 (45)
  Non-locking                                    ---            110 (48)

IQR=interquartile range.

\*Where numbers do not add to treatment group size, it indicates that some data were missing.

The rate of peri-operative antibiotic use was higher in the plate group than in the Kirschner wire group; 83% *v* 71% of study participants were prescribed antibiotics (estimated odds ratio 3.5, 95% confidence interval 2.0 to 6.5; Fisher's exact test P\<0.001) (table 2[](#tbl2){ref-type="table"}).

Primary outcome
---------------

Figure 2 shows the PRWE scores for the two study groups at baseline (before injury) and at three, six, and 12 months.[](#fig2){ref-type="fig"} Wrist scores improved in the postoperative period in both groups, but function at 12 months was still about 15% worse than before the injury.

![**Fig 2** Scores over time on patient rated wrist evaluation (PRWE), with 95% confidence intervals in patients with dorsally displaced fracture of the distal radius according to treatment with Kirschner wire fixation or locking plate fixation](cosm019552.f2_default){#fig2}

There was no evidence for a significant difference in PRWE scores between the treatment groups at any time point. The adjusted estimate of the treatment effect for the PRWE score at 12 months after surgery was −1.3 (95% confidence interval −4.5 to 1.8; P=0.40 from an F test for the treatment group factor from the model analysis of variance (ANOVA)). A negative value for the effect size estimate indicates improved function in the locking plate group.

Patients aged over 50 formed a sizeable subgroup (74%; 341/461), so this was identified a priori as being of particular interest. The adjusted estimate of the treatment effect in this age group was −2.2 (95% confidence interval −5.8 to 1.4) in favour of the plate group; P=0.338 (F test from ANOVA) indicates that there is no evidence for a significant interaction term between age group and treatment. Similarly, there was no evidence of a clinically relevant difference between treatments in those patients with an intra-articular fracture: the adjusted estimate of the treatment effect was 0.7 (−3.8 to 5.2) in favour of the wire group. Table 3 shows full details, including the other preplanned subgroup analyses for the primary outcome.[](#tbl3){ref-type="table"}

###### 

 Means (SD) for main outcome measures 12 months after operation by treatment group (Kirschner wires or volar locking plate fixation), with estimated treatment effects after adjustment

                                                                    Wire                Plate                 Treatment effect estimates                                    
  ----------------------------------------------------------------- ------------- ----- ------- ------------- ---------------------------- -- ------ ---------------------- -------
  **Primary outcome PRWE score at 12 months in all participants**                                                                                                           
  All participants                                                  15.3 (15.8)   211           13.9 (17.1)   204                             −1.4   −1.3 (−4.5 to 1.8)     0.398
  **Primary outcome PRWE score at 12 months in subgroups**                                                                                                                  
  Age \<50                                                          13.2 (13.0)   52            15.3 (16.3)   49                              2.0    1.4 (−5.0 to 7.8)      0.338
  Age ≥50                                                           16.0 (16.5)   159           13.4 (17.4)   155                             −2.6   −2.2 (−5.8 to 1.4)     
  No IA extension                                                   16.7 (16.5)   110           13.2 (16.1)   105                             −3.5   −3.3 (−7.6 to 1.1)     0.211
  IA extension                                                      13.8 (14.9)   101           14.7 (18.2)   99                              0.9    0.7 (−3.8 to 5.2)      
  **Secondary outcomes at 12 months**                                                                                                                                       
  DASH                                                              16.2 (17.9)   201           13.0 (15.6)   195                             −3.3   −3.2 (−6.5 to 0.0)     0.051
  EQ-5D                                                             0.83 (0.19)   204           0.85 (0.19)   194                             0.02   0.02 (−0.02 to 0.06)   0.353

IA=intra-articular.

\*Treatment effect estimate is difference between group means. Adjusted effect estimates from mixed effects regression based on complete case analysis with treatment group, age group, sex, and intra-articular extension as covariates (fixed effects) and recruiting centre as random effect; P values from analysis of variance (ANOVA) F test.

Secondary analyses
------------------

There was evidence for a marginally significant (P=0.051) treatment effect in favour of the plate group for the DASH score at 12 months only, although the effect size was small −3.2 (95% confidence interval −6.5 to 0.0). EQ-5D failed to show any significant differences between treatment groups.

The per treatment analysis (according to the fixation performed) gave an adjusted treatment effect estimate of −1.0 (95% confidence interval −4.2 to 2.2; P=0.53) for PRWE and −3.1 (−6.3 to 0.2; P=0.066) for DASH.

There were 46 participants with missing primary outcome data at the 12 month study endpoint; the data were 90.0% (415/461) complete. The pooled estimates of the treatment group effect with imputed data were −1.2 (95% confidence interval −4.2 to 1.9) for PRWE and −3.2 (−6.2 to −0.1) for DASH, with the percentage of the variability attributable to the uncertainty caused by the missing data, estimated at 5.8% and 5.5% for the two outcome measures, respectively. In summary the inferences based on the complete data, after imputation, are not markedly different from those reported from the complete case analysis in table 3.[](#tbl3){ref-type="table"}

There was no evidence to suggest that rates of any complications differed between study groups, based on comparing counts in groups. As expected, more patients in the Kirschner wire group were given a cast after the operation, and subsequently that group had more plaster changes (table 4).[](#tbl4){ref-type="table"}

###### 

 Counts\* and rates of reported complications at 12 months after operation by treatment group (Kirschner wires (n=230) or volar locking plate fixation (n=231)), with estimated treatment effects after adjustment

                                    No (%) with events              No (%) without events              Treatment effect estimates                                    
  --------------------------------- -------------------- ---------- ----------------------- ---------- ---------------------------- -- ------ ---------------------- ---------
  **Cast and dressing**                                                                                                                                              
  Cast after operation              224 (98)             171 (75)                           5 (2)      57 (25)                         0.07   0.04 (0.01 to 0.11)    \<0.001
  Dressing change                   12 (5)               11 (5)                             215 (93)   219 (95)                        0.90   0.89 (0.37 to 2.14)    0.792
  Plaster change                    42 (18)              17 (7)                             187 (81)   211 (91)                        0.36   0.35 (0.19 to 0.64)    \<0.001
  **Postoperative complications**                                                                                                                                    
  Refracture                        2 (1)                2 (1)                              225 (98)   226 (98)                        1.00   0.99 (0.14 to 7.18)    0.996
  Neurological injury               14 (6)               20 (9)                             215 (93)   210 (91)                        1.46   1.49 (0.72 to 3.09)    0.272
  Vascular injury                   0                    0                                  229 (99)   228 (99)                        ---    ---                    ---
  Tendon injury                     4 (2)                6 (3)                              225 (98)   223 (96)                        1.51   1.57 (0.39 to 6.39)    0.495
  Superficial infection             18 (8)               12 (5)                             209 (91)   216 (94)                        0.65   0.64 (0.30 to 1.37)    0.248
  Deep infection                    1 (\<1)              1 (\<1)                            226 (98)   227 (99)                        1.00   0.90 (0.06 to 14.73)   0.942
  **Treatment**                                                                                                                                                      
  Antibiotics                       13 (6)               11 (5)                             217 (93    220 (95)                        0.84   0.84 (0.37 to 1.93)    0.684
  Removal of metalwork              7 (3)                11 (5)                             223 (98)   220 (95)                        1.59   1.58 (0.60 to 4.16)    0.347
  Debridement                       2 (1)                1 (\<1)                            228 (99)   230 (99)                        0.50   0.46 (0.04 to 5.19)    0.519
  Revision                          5 (2)                2 (1)                              225 (98)   226 (99)                        0.39   0.38 (0.06 to 2.30)    0.235

\*Where numbers do not add to treatment group size, it indicates that some data were missing.

†Treatment effect estimate is odds ratio. Adjusted effect estimates from mixed effects logistic regression based on complete case analysis with treatment group, age group, sex, and intra-articular extension as covariates (fixed effects) and recruiting centre as random effect; P values are from analysis of variance (ANOVA) χ^2^ test

Discussion
==========

Principle findings
------------------

Despite the expense associated with locking plate fixation of distal radius fractures, millions of patients have been treated with this method around the world. In this trial, we have shown that locking plates offer no advantage over the older and cheaper method of Kirschner wire fixation for patients with dorsally displaced fractures of the distal radius.

As the confidence intervals exclude the minimum clinically important difference for the patient rated wrist evaluation (PRWE), we conclude that any difference in functional scores between treatment groups is unlikely to be important to patients. Furthermore, secondary clinical outcomes show that there is no clinically relevant difference between the groups in terms of health related quality of life or the risk of complications. There was a borderline significant difference in the disabilities of arm, shoulder and hand (DASH) at one time point (12 months) in favour of the locking plate, but this was well below the minimum clinically important difference.[@ref23] Kirschner wire fixation, however, requires significantly shorter surgical operating time than locking plate fixation and a reduced use of perioperative antibiotics.

This large multicentre trial contradicts both the rapidly increasing use of locking plates in the treatment of distal radius fractures and the conclusions from previous trials that suggested that locking plates provide improved functional outcomes,[@ref7] [@ref8] [@ref9] particularly in the early stages of rehabilitation. The previous trials were smaller single centre studies.

Limitations and strengths
-------------------------

The main limitation of our trial is that we could not blind either the surgeons or the patients to the study treatments. It could be argued, however, that this is a positive feature in a pragmatic trial as patients would know about their proposed treatment before surgery during routine care.[@ref24] It should be noted that this study excluded patients in whom the surface of the wrist (radiocarpal) joint could not be reduced by indirect means---that is, the results should not be generalised to the small minority of patients whose fracture requires that the surgeon opens the joint surface to expose the individual bone fragments to restore the congruity of the wrist joint.

Compliance with the trial was good, with over 90% of patients receiving their allocated treatment. Some patients did cross over to have a different form of fixation, but an analysis by treatment given did not alter the results. The long term outcome of patients with a fracture of the distal radius is not known. Our data suggest that patients' wrist function and quality of life improves over the 12 months after their surgery but does not return to levels before the injury. The patients in this trial will be followed up annually to determine the prevalence of late complications such as arthritis.

Conclusions
-----------

In conclusion, and in contrast to both the trend in surgical practice and the findings of previous studies, we found no difference in patient rated wrist evaluation in the 12 months after Kirschner wire fixation versus volar locking plate fixation. Kirschner wire fixation is cheaper and quicker to perform.

### What is already known on this topic

1.  Fractures of the distal radius are extremely common, and a substantial proportion require surgical fixation

2.  Kirschner wire fixation is a longstanding technique in which smooth metal wires with a sharp point are passed across the fracture site through the skin

3.  This technique is rapidly being superseded by locking plate fixation, in which a plate is attached to the bone with fixed angle screws

### What this study adds

1.  Locking plates offer no clinically relevant advantage with regards to wrist function or quality of life over the older method of Kirschner wire fixation

2.  Kirschner wire fixation is cheaper and quicker to perform
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